A field-based assessment was conducted to assess maternal and newborn health-care services, perinatal and newborn outcomes and associated risk factors at Bint Al-Huda Maternal and Newborn Teaching Hospital, a large referral hospital in southern Iraq. The multi-method approach used interviews, discussions, observation and review of perinatal and newborn outcome data. There is limited assessment of maternal vital signs, labour pattern, fetal response, and complications during pregnancy and labour. Perinatal and neonatal mortality rates are 27.4/1000 births and 30.9/1000 live births respectively. Associated neonatal mortality factors were gestational age < 37 weeks, male sex, birth weight < 2.5 kg, maternal age > 35 years, rural maternal residence and vaginal delivery. Improving birth outcomes in southern Iraq requires evidence-based clinical guidelines, additional supplies and equipment, quality improvement initiatives and in-service training.
Introduction
Maternal and newborn health-care systems throughout the world have been severely disrupted by conflict and social unrest, and many of these systems share common needs and barriers to their development and recovery. The healthcare system in Iraq-previously among the very best in the Middle East-has been severely weakened over the last couple of decades (1) . For the last 2 decades, severe cuts in public health spending and years of conflict and occupation have left the health infrastructure of the country fragile and inadequate. The effects have been especially devastating for women and children, with routine immunizations reduced, pregnant women unable to reach hospitals for delivery and essential medical supplies limited (2, 3) . Southern Iraq has been particularly affected, with some of the worst maternal, newborn and child health indicators in Iraq and among surrounding countries (4) .
However, with the hope for increasing peace and stability in Iraq, greater attention has been paid in recent years to improving the health of the Iraqi people. Many of the health needs in southern Iraq are addressed by the Bint Al-Huda Maternity and Child Teaching Hospital, located in Nasiriyah, the capital of the Dhi Qar Province. This is a large 300-bed tertiary referral hospital that provides maternal and newborn care to its catchment population of 2.5 million people. It is a very active teaching hospital with roughly 20 000-25 000 deliveries a year (or approximately 60-80 deliveries per day, many of which are surgical). Despite the high volume of births, a thorough understanding of maternal and newborn health-care needs is lacking and capabilities in the hospital are limited.
To elucidate these needs and capabilities, we conducted a field-based needs assessment of current maternal and newborn health-care services at Bint Al-Huda Maternity and Child Teaching Hospital. Furthermore, through extensive data collection, we evaluated perinatal and neonatal outcomes and associated risk factors among births at the hospital. Our ultimate goal was to provide local policy-makers and other stakeholders with informed, actionable recommendations for further improving maternal and newborn care. The assessment may also offer lessons regarding strengthening health systems in post-conflict settings throughout the world, including regional health systems and those in countries emerging from the so-called Arab Spring popular uprisings.
Methods

Study design and setting
In partnership with the Bint Al-Huda Maternity and Child Teaching Hospital, the Ministry of Health and the International Children's Heart Foundation, our clinician research team from Massachusetts General Hospital, Boston, United States of America conducted a field-based maternal and newborn health-care needs assessment among providers and administrators at Bint Al-Huda Hospital. In August 2013, our team travelled to Nasiriyah and conducted semi-structured key-informant interviews, small-group discussions and direct observation of maternal and newborn care. Participants included local clinicians and administrators. Verbal informed consent was obtained from all participants before inclusion in the project.
This project was undertaken as a quality improvement initiative at Bint Al-Huda Hospital and, as such, was not formally supervised by the institutional review board as per their policies. Similarly, the partners' human research committee (Massachusetts General Hospital, Boston) reviewed the project and found ethical approval not applicable owing to its quality improvement nature.
Data collection
The interviews and small-group discussions consisted of open-response questions related to health-care services, providers, equipment, supplies and medications. Other questions included the most common clinical presentations of patients presenting for care, the continuing medical education needs of staff and other recommendations for improving patient care.
Additionally, we collected data on all newborns born at the hospital during the preceding year (1 January 2012 to 31 December 2012) to gain a representative understanding of perinatal and newborn outcomes in the region. Data collected from death certificates, delivery registers and unit registers were used to determine the number of perinatal deaths; number of neonatal deaths; perinatal mortality rate; neonatal mortality rate; potential risk factors, such as birth weight or sex; and the leading causes of death.
Data analysis
The interview responses and birth data were analysed using standard statistical methods. The 2 lead field researchers conducted initial theme analysis of the detailed assessment field notes, which were reviewed and clarified by consensus with the larger research team. Descriptive statistics with frequencies and rates were prepared using Microsoft Excel 2010. To determine the associated risk factors for mortality [odds ratio (OR) and 95% confidence interval (CI)] and their statistical significance, logistic regression was performed using Med-Calc, version 12.7.8.
Results
Maternal and newborn healthcare needs assessment
Bint Al-Huda Maternity and Child Teaching Hospital provides maternal and newborn health-care services to the ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫العرشون‬ ‫املجلد‬ ‫عرش‬ ‫الثاين‬ ‫العدد‬ and their newborns remain in the hospital only 4 hours due to space constraints. After caesarean section delivery, they stay 2 days. There is no consistent change of bed coverings, hand washing or changing of gloves between patients.
The hospital provided 24 909 deliveries during the study year, or a mean of 68.2 deliveries/day. The monthly caesarean section rate is reportedly 40-60%, which is well above the WHO recommended rate of 10-15% (5) . Although the high rate at this hospital was reported to be due in part to its role as a tertiary referral centre for higher-risk pregnancies, it was also attributed to lack of training in appropriate management and to a high staff workload.
The vast majority of deliveries in the Nasiriyah community are facility-based deliveries occurring at Bint Al-Huda Hospital, the only referral centre in the region. An estimated 5-10% of deliveries may occur outside of facilities among traditional birth attendants, community midwives and/or family members. Staff reported that reasons for non-facility-based deliveries include limited access in rural areas, transport costs (even though hospital care is free) and cultural beliefs. Staff believe however, that the community typically trusts and respects the hospital. Within the greater Dhi Qar Province, for which Nasiriyah is the capital, there were 65 699 births during the same time period, with 27.4% of the provincial deliveries occurring at Bint Al-Huda Hospital. Nevertheless, within Nasiriyah, a large majority of both high-risk and normal-risk deliveries reportedly occur at the hospital.
Peri-and neonatal mortality rates and associated factors
Among the 24 909 births analysed in the study, the total number of perinatal deaths (stillbirths and deaths within the 1st 6 days of life) was 683, 2.5 million people in the community of Nasiriyah and surrounding areas. It also serves as the referral centre for 4 other hospitals in the region.
The 300-bed hospital includes 120 newborn/paediatric beds, 180 obstetric beds, emergency room for paediatric patients (30 beds, 4 of which are monitored), 2 operating theatres, an antenatal care clinic, a labour and delivery suite with 2 labour rooms and 8 total delivery beds, newborn resuscitation areas between the 2 delivery rooms (with 2 radiant warmer beds) and adjacent to the 2 operating theatres (with 4 radiant warmer beds), post-anaesthesia care unit, 2 postpartum units (32 beds total) (1 unit with private rooms and 1 unit with multiple-bed rooms).
There are a total of 18 paediatricians on a rotating schedule that covers the paediatric and neonatal service, including 3 senior attending-level paediatricians, 5 paediatric fellows and 10 paediatric residents (each on a 3-month paediatric rotation). For obstetrics, there are 2 senior attending-level obstetrician-gynaecologists and currently 1 visiting obstetrician-gynaecologist, who assists with the large number of caesarean sections performed at the hospital. Obstetric residents provide a large bulk of the obstetric care, including 2 residents who triage and support the labour and delivery unit.
In the labour ward, there is a 1:4 nurse to patient ratio, and during delivery the ratio is 1:1. During uncomplicated vaginal deliveries, nurses are the primary provider, with physicians supervising and assisting with high-risk deliveries and complications. Nurses do not assess labour patterns, fetal status or collect patient vital signs. Nurses work on a schedule of 24 hours on and 48 hours off. The reported level of nursing skills varies widely; some nurses have no formal training, some have completed a diploma-type programme and few have completed a baccalaureate degree. After an unexpected outcome (e.g. neonatal death, maternal complications) there is no routine debriefing, root-cause analysis or quality improvement initiatives for the purpose of performance improvement in the future.
Bint Al-Huda Hospital is fairly wellequipped with the essential supplies for newborn and maternal health. There are 18 incubators in the inborn newborn units and an additional 30 incubators for newborns born outside the hospital and admitted to Bint Al-Huda. The hospital has a Doppler machine to assess fetal heart rate (used only by physicians) and an electronic fetal heart monitor (used for fetal heart assessment but not for uterine contractions).
The hospital has a limited supply of bag-mask devices and bulb suctions in the newborn resuscitation areas, and it appears these are used infrequently. Currently, the hospital uses deep suctioning with wall-mounted suction catheters for newborns. Only 2 of the 6 warmers had a functioning heat source. The hospital does not have sufficient supplies of alcohol wipes, equipment sanitizing wipes, IV pumps, absorbent towels for drying newborns after delivery, blankets for swaddling newborns or sheets or pillows for labouring mothers. There is regular doubling of patients, with mothers sharing labour beds and newborns sharing cribs and warmers.
Assessment and documentation of maternal vital signs, labour pattern, fetal response, and complications during pregnancy and labour is scarce. The World Health Organization (WHO) modified partograph was recently introduced, but its use remains sporadic. Physicians are the only clinical staff members who obtain vital signs, monitor labour and monitor fetal response to labour. There is minimal personnel support for women in labour.
Following birth, newborns are usually separated from their mothers for more than 30 minutes. There is no skin-to-skin care. Following uncomplicated vaginal deliveries, mothers with 114 stillbirths and 569 neonatal deaths occurring in the 1st week of life (Table 1) . As a result, the perinatal mortality rate (stillbirths and early neonatal deaths) was 27.4 per 1000 total births.
The total number of neonatal deaths (deaths occurring within the first 28 days of life) was 766, with 569 deaths occurring in the 1st week of life and 197 deaths occurring between the 7th and 28th day after birth. The neonatal mortality rate (NMR) was therefore 30.9 per 1000 live births
The leading causes of death were respiratory distress (34.1%), prematurity (24.3%) and birth asphyxia (20.6%).
The demographic data of all live births (n = 24 795) at Bint Al-Huda Maternity and Child Teaching Hospital in 2012 are shown in Table 2 .
Male neonates had a higher NMR (39.1/1000 live births) compared with female neonates (23.0/1000 live births) (P < 0.001) ( Table 3 ). There were 2315 (9.1%) low-birth-weight babies, and the average NMR for this group (258.4/1000 live births) was higher than the NMR for the normal-weight babies (16.3/1000 live births) (P < 0.001).
Using logistic regression, the associated risk factors for NMR were gestational age < 37 weeks (OR 19.4; 95% CI: 16.7-22.9), male sex (OR 1.70; 95% CI: 1.46-1.96), neonatal weight < 2.5 kg (OR 12.5; 95% CI: 10.8-14.6), mother's age > 35 years (OR 1.50; 95% CI: 1.21-1.86), mother's residence in a rural area (OR 1.17; 95% CI: 1.01-1.35), and vaginal mode of delivery (OR 1.67; 95% CI: 1.44-1.94). There was no significant association between NMR and antenatal care (OR 1.23; 95% CI: 0.96-1.56) and mother's age < 18 years (OR 1.38; 95% CI: 0.99-1.92) ( Table 4 ). Regression analysis was not conducted on the 114 stillbirths as demographic data were not available in the database. 
Discussion
After decades of conflict and sociopolitical disruption, Iraq's health services remain fractured and fragile. Efforts are underway to restore what was once among the best health-care systems in the region, but significant work is still needed, especially in southern Iraq, which has historically been overlooked. With a catchment population of 2.5 million and at least 20 000 deliveries per year, the Bintu Al-Huda Hospital is a key site of maternal and newborn care in southern Iraq. Our study illustrates the many challenges in providing essential newborn and maternal health care in a country recovering from years of instability and conflict.
At 30.9 deaths per 1000 total live births, the neonatal mortality rate is high, with low-birth-weight neonates and male neonates at highest risk for death. The mortality rate is much higher than that of Iraq as a whole (20/1000 live births) and is significantly higher than the rates in many surrounding countries in the Eastern Mediterranean Region (6) .
At Bint Al-Huda Hospital, there is a clear need for additional supplies to increase the safety and cleanliness of labour and delivery. In the newborn resuscitation areas, additional bag-mask devices, bulb suctions and a functioning heat source for the warmers could potentially prevent a number of neonatal deaths. Deep suctioning with a suction catheter should only be done rarely, as it can cause a vasovagal reflex that reduces the newborn's heart rate and respiratory rate. There is currently no continuous positive airway pressure (CPAP) machine, which could be a useful and, in the case of bubble CPAP, is a very simple intervention to reduce newborn morbidity and mortality due to respiratory complications. Additionally, infections could be reduced with improved clean birth practices, greater infection control and increased number of labour beds and cribs to minimize the number of patients sharing space (7) (8) (9) (10) (11) .
There was an evident need and desire for additional staff training among providers in the hospital. As a teaching institution, with rotating students and trainees, there is a strong interest in education and a commitment to improving the capacity of the hospital to provide high-quality care to women and children in the Nasiriyah region. Our assessment showed that training topics should include basic sanitary practice and infection control, basic emergency obstetric and newborn care (e.g. the BEmONC project), essential newborn care, newborn resuscitation (e.g. the Helping Babies Breathe programme, Newborn Resuscitation Programme), setting-appropriate intensive newborn care (e.g. the STABLE programme) and others. Staff should be trained in evidence-based clinical guidelines, such as indications for caesarean section, triage, danger signs, etc., and these should be posted at all points of care for convenient and frequent reference by providers. Once essential care has been effectively established, the focus can shift towards rebuilding advanced critical care services. As a teaching and referral centre, Bint Al-Huda Hospital should also continue to help build capacity among lower-level referring facilities in the region.
Additionally, routine debriefing and root-cause analysis among providers should be in place to improve future performance (12, 13) . Quality improvement initiatives should be introduced and these should have strong local ownership (14) . This approach would, ideally, facilitate staff-led identification of improvement priorities, development of setting-appropriate solutions, regular monitoring of progress towards clearly delineated goals, as well as any needed course corrections (15) .
Overall, this study may provide valuable lessons for Iraq and for other conflict-affected regions that will need to reconstruct health systems and build indigenous health-care capacity. While addressing problems in the physical infrastructure of hospitals is an important facet of reconstruction, so too is the need to strengthen hospital management systems; ensure appropriate stocks of supplies, medications and medical equipment are requested from the Ministry of Health; implement quality improvement initiatives; and provide clinical staff with continuing education and training on evidence-based care to ensure the provision of quality health services (16) . Subsequent to this evaluation, many of these proposals are now under way at Bint Al-Huda Hospital.
This study had some limitations. The interviews and data collection did not go beyond Bint Al-Huda Hospital. The mortality statistics and risk factors were limited to facility-based deliveries at the hospital. Because it serves as a referral centre, this hospital may have higher mortality rates as a consequence of serving generally higher-risk patients. However, this teaching hospital provides the vast majority of coverage in its community for both high-risk and normal-risk deliveries, and we believe that the numbers are a good representation of the region as a whole. The survey involved hospital providers, administrators and staff; it did not include direct assessment of patients or community perceptions. Another limitation of the study is a result of the existing health information system. Our available datasets involved monthly collated data rather than disaggregated data. Consequently, some descriptive results were not available, such as standard deviation. Stillbirth data did not include gestational age, weight and other descriptors and this prevented additional analysis.
In conclusion, improving maternal and birth outcomes in southern Iraq requires a collaborative effort to ensure quality maternal and newborn services. Improvement will require implementing additional evidencebased clinical guidelines, investing in supplies and equipment, establishing quality improvement initiatives and introducing regular in-service training and support. Currently identified training needs include intrapartum monitoring and care, newborn resuscitation, essential newborn care and infection control.
Funding: Iraq Regional Ministry of Health and the International Children's Heart Foundation. Competing interests: None declared. 
